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ABSTRACT
Backgroud

Simian crease is usually associated with some chromosomal anomalies and syndromes
but it is also seen in some populations without any chromosomal defects.

Objective

To see the incidence of simian crease in children without chromosomal anomalies and
to detect the Ethnic group variations.

Methods

A prospective study in children attending the paediatric outpatient department of
Manipal Teaching Hospital, Pokhara. —2,067 children were screened randomly from the
1% June 2007 to the 31 December 2007. Palm crease and axial triradius angle were
detected in every child. Axial Triradius angle was compared between those who have
simian crease to those who do not simian crease.Children who were found with simian
crease underwent 1Q testing. The exclusion criteria were children with Down syndrome,
other chromosomal and minor anomalies, plus or any other chronic disease condition.

Results

2,067children (1,084 boys & 983 girls) were screened. Among them four were cases of
Down syndrome so were excluded from the study. Finally total of 2,063 (1,082 boys &
981 girls) were the study group. There were a total 14 ethnic groups who attended the
outpatient department of Manipal Hospital during a seven months period. Among
the seven ethnic groups Brahaman, Gurung, Tamang, Lama, Newar, Chettri and Dalit
had single palmar crease. The incidence of simian crease was14.6%.This incidence was
highly significant (p<0001) in Lama population (71.2%). In these seven ethnic groups
axial triradius angle was compared between those who had simian crease and with
those who did not have simian crease. Comparisons were made statistically and found
to be significant.

Conclusion

Incidence of simian crease in Nepalese children was 14.6% and was observed only in
certain ethnic groups. It was significantly high in the Lama population (71.2%0.
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INTRODUCTION

Asimiancreaseisasingleline thatrunsacrossthe palm
ofthehand.Peoplenormallyhavethreecreasesintheir
palms.Asingletransversepalmarcreaseformedbyfusion
of the proximal and distal palmar creases, a common
but not pathognomonic feature of Down syndrome;
alsofoundin 1% ofthe normal population.' The simian
creaseisthemostmedicallyresearchedmarkerfoundon
thehandsbecauseitisthemostnoticeable.Averyhigh
percentageofDownsyndromechildrenhavethismarker,
however,thisdoesn'tdoesnotmeaneveryonewiththis
markerhasDown.Manyexceptionallyintelligent,highly
evolved people havethis marker.>? Extensiveworkhas
beencarriedoutonseveralpopulations,racial,andethnic
groupsbuttherehasbeennospecificdocumentedstudy
fortheNepalesepopulationsofar.The objective ofthis
studywastodeterminetheprevalenceofsimiancrease
inapparentlynormalindividualoftheNepaleseethnicity
residing in Pokhara.

METHODS

Atotal of 2,067 children (1,084 male and 983 female)
from five years to 18 years was screened randomly in
theoutpatientdepartment(OPD)ofManipalTeaching
Hospital, Pokhara over a period of 7 months (15t June
2007-31"'December2007).Fourchildrenwereexcluded
fromthestudyastheywerecasesofDownsyndrome.The
remaining2,063(1,082malesand981females)subjects
were the focus of the study. They were classified into
differentethnicgroups.Informedconsentwasobtained
from parents and subjects. Each hand was inspected
carefullyforsimiancreaseandaxialtriradiusangle(ATD)
angle.Observationswerecategorisedintogenderand
right/left palm(s). All children with simian crease were
asked to wash their hands thoroughly and dry them
completely.Thepatientwasthenaskedtoputthe palm
sideofhishandontheinkedstamppadandthenasked
toplanthispalmonacleanwhitenon-glazedpapersheet.
Theresultantpatterna™-d'&t'triradiuswas markedwith
the help of a magnifying glass. With the help of a scale
andaprotractor,the’ATD;anglewasmeasured.Datawas
analysedusingZ-testfortestingtwosampleproportions
usedtofindoutthestatisticalsignificancebetweenthe
Lamacasteandotherethnicgroups-Brahamin,Gurung,
Tamang,Newar,Chettri,andtheDalitsseparately.T-test
wasusedtofindoutthestatisticalsignificancebetween
ATDangleswith simian creaseand ATDangles withno
simiancrease.Inalltestpvalue <0.001 wasconsidered
statistically significant.

RESULTS

Outof2,063children1,082weremalesand981females.
Whenclassifiedintodifferentethnicgroups,therewere 14
groups(Table 1)withBahamanrankingthehighest.There
wereseven ethnicgroupsnamelyBrahaman, Gurung,
Tamang,Lama, Newar,Chettriand Dalithaving simian
crease(Table2).Incidenceofsimiancreasewasnotedto
be14.6%(3020outof2063)withconfidenceinterval95%
(13.2%, 16.3%) out of which 54% were male and 46%
female (fig.1). Highest number of single palmar crease
wasobservedintheLamapopulation.Outof59Lamas
42(71.2%)hadsinglepalmercrease.Thisincidencewas
significantly high with p<0.002 when compared with
other ethnic groups who had simian crease (table 3).
Observationwascomparedinbothpalms(righttoleft)
inbothsexes(Table4).ltwasobservedthatinmalesthe
simiancreasewasmoreontherighthand(76%)thanin
lefthand (24%) whileinfemalesitwas moreontheleft
hand (71%) than in right hand (29%).The ATD angle
wascomparedforethnicgroupswhohadsimiancreases
with the same ethnic groups who did not have simian
crease(Table 5). Ethnic groups Brahamin, Gurung,
Lama,Newar,Chettri,Dalithaveastatisticallysignificant
difference in ATD angles with simian crease and ATD
angleswithnosimiancrease.Figure2depictstheformat
usedtotaketheimprintforsimiancreaseandFig3shows
the photo and imprint of simian crease.

Table 1. Sex distribution in different ethnic groups
(From N=2063 (total), n.=302

N=2063 Male Female Total
Brahaman 240 (48.0%) 260 (52.0%) 500
Gurung 109 (54.5%) 91 (45.5%) 200
Tamang 24 (58.5%) 17 (41.5%) 41
Magar 29 (58.0%) 21 (42.0%) 50
Lama 32 (54.2%) 27 (45.8%) 59
Newar 167 (55.7%) 133 (44.3%) 300
Chettri 187 (53.4%) 163 (46.6%) 350
Dalit 139 (50.5%) 136 (49.5%) 275
Rai 12 (75.0%) 4 (25.0%) 16
Muslim 14 (63.6%) 8 (36.4%) 22
Thakali 7 (58.3%) 5(41.7%) 12
Tibeten 14 (50.0%) 14 (50.0%) 28
Pun 48 (48.0%) 52 (52.0%) 100
Madise 44 (55.0%) 36 (45.0%) 80
Other minority 16 (53.3%) 14 (46.7%) 30
groups

Total 1082 981 2063
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Thincidenceofsimiancreaseis14.6%(302outof2063)withconfidenceinterval95%(13.2%,16.3%)andmale15.1%
(163 outof 1083) with confidenceinterval 95% (13.0%, 17.4%) and female 14.2% (139 out of 981) with confidence

interval 95% (12.1% 16.5%).

Table 2. Ethnic groups having Simian Crease

N=302 Male Female Total percentage
Brahaman (n=500) 44 (48.4%) 47 (51.6%) 91 18.2%
Gurung (n=200) 14 (42.4%) 19 (57.6%) 33 16.5%
Tamang (n=41) 1(100.0%) 0 (0.0%) 1 2.4%
Lama (n=59) 26 (61.9%) 16 (38.1%) 42 71.2%
Newar (n=300) 19 (54.3%) 16 (45.7%) 35 11.6%
Chettri (n=350) 38 (61.3%) 24 (38.7%) 62 17.7%
Dalit (n=275) 21 (55.3%) 17 (44.7%) 38 13.8%
Total 163 (54%) 139 (46%) 302

Table3.ComparisonbetweenEthnicgroups

P value
Ethnic groups
Lama (71.2%) 0.0002*
Brahaman (18.2%) 0.0002*
Gurung (16.5%) 0.0002*
Tamang (2.4%) 0.0002*
Newar (11.6%) 0.0002*
Chettri (17.7%) 0.0002*
Dalit (13.8%) 0.0002*

* P value < 0.001 statistically significant

Table 4. Sex and hand (right Vs Left) distribution of Simian Crease in different Ethnic groups

Simian crease

Ethnic group (Male n=163))

Right left

No. % No. %
Brahaman (500) 30 18.4% 14 8.5
Gurung (n=200) 10 6.1 4 2.4
Tamang (n=41) 1 0.6 0 0
Lama (n=59) 20 12.2 6 3.6
Newar (n=300) 15 9.2 4 2.4
Chettri (n=350) 30 18.4 8 4.9
Dalit (n=275) 18 11 3 1.8
Total 124 76% 39 24%
DISCUSSION

Asimiancreaseisasinglepalmarcreaseascomparedtotwo
creasesinanormalpalm.Simiancreaseoccursinabout
outof30normalpeople, butisalsofrequentlyassociated
withotherconditionssuchasDownsyndrome,Aarskog
syndromeorfetalalcohol syndrome.*Theincidence of
simiancreaseinnormalNepalesechildrenwasstudied.
The criteria to be met for normal childrenin this study
wasachildwhodidnothaveanyfeaturesofchromosomal
anomalies or other anomalies and was free from any
chronicillnesses.Theincidenceofsimiancreaseinnormal
Nepalese children was 14.6%. About 10% of the Asian
populationhasasimiancrease,andstudiesinthehands
of Africanpygmieshaveshownpercentagescloseto30%.3
Inanother study by Su C. Oyinbo & H. Fawehinmi the
incidencewas4.14%.’Simiancreasehasbeenimplicated
inmorethantwentyhumandiseases/geneticdisorders,®
includingDown'ssyndrome’andintheaetiologyofseveral
diseasessuchasleprosy?andcancer,”’andrheumatoid
arthritis.”®Unlikethisfindingallthechildreninthisstudy
whowerefoundtohavesimiancreasewasnormalasallthe
abovementionedillnesseswereexclusioncriteriaforthis
study.InthisstudysevenethnicgroupsnamelyBrahman

Female (139)

. Total
Right Left
% No. %
5 40 28.7 91
5.7 11 7.9 33
0 0 0 1
5.7 8 5.7 42
4.3 10 7.2 35
2.8 20 14.4 62
5 10 7.2 38
29% 99 71% 302

(18.2%), Gurung (16.5%), Tamang (2.4%), Lama
(71.2%),Newar(11.6%),Chettri(17.7%)anddalit13.8%
yhadSimiancrease.Comparableliteratureforthiswasnot
availablebutthefollowingpercentagesarepresentedas
indicativeforvariousethnicpopulations:Pygmies:34.7
%, Gypsies: 14.3 %, Chinese: 13.0 %, Koreans: 11.2 %,
Kyushu Japanese: 9.2 %, Arabs & Berbers: 7.9 %, Jews:
4.6 %, eastern Japanese: 4.0 %, Germans: 2.8 %, Ainu:
2.2 %, Dutch: 1.5 %, Eskimos: 1.3 %, Swiss: 1.2 %."3It
wasobservedthat54%malesand46%femaleshadsimian
creasewhichwas3.98%and4.27%'*inanotherstudyby
Tsai FJ, Tsai CH, Peng CT et al .Yet in another study the
prevalenceofsimiancreasewas1.8%inmaleand2.4%in
femaleofthestudiedpopulation.Thegeneralpopulation
prevalencewas4.1%.’ Inthisstudytheepisodeofsimian
creaseinmaleswasmoreontherightpalm(76%)versus
leftpalm(24%)whileinfemalesitwasmoreontheleftpalm
(71%)versusrightpalm(29%).Unlikethisstudyinsome
otherstudysimiancreaseepisodedidnotdiscriminate
betweentherightandtheleftpalm*'*Proximaltoeach
fingeranapexatriradiusisformedbythedermalridgesby
whichexactcentreofeachmountunderthefingercanbe
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Table 5. Comparision of ATD angle with and without Simian Crease

Brahaman 36.16 £ 3.6 41.77 5.5
Gurung 35.82+3.7 4176 £5.1
Lama 36.40 £ 3.6 41.43+5.6
Newar 35.46 £ 3.3 42.37+6.0
Chettri 35.29+3.2 41.81+5.3
Dalit 36.24 £3.2 41.61+5.7

* P value < 0.001 statistically significant

0.00*
0.00*
0.00*
0.00*
0.00*
0.00*

Figure 1. Simian Crease - Imprints and Image

located.Thesetriradiilocatedproximaltothefingersare
knownas'a,'b;'c’'and'd‘triradiusstartingfromthethumb
tothelittlefingerrespectively.Thetriradiusontheproximal
palminthecenterisknownas't'Thelinejoiningthe’a;'d’
and't'triradiusformsanglesatd;adt'anddat’*Innormal
being, the‘atd’angle ranges between 40°-45°."* In the
presentstudytheATDanglewasobservedtobearound
41-42°ingroupswithnosimiancreaseandwasaround
35-36°ingroupswithsimiancrease.The ATDanglewas
comparedtoethnicgroupswhohadsimiancreasewith
sameethnicgroupswhodidnothavesimiancrease.The
‘ATD'angle of groups with no simian crease Brahaman
(41.77 £5.5), Gurung (41.76 £ 5.1), Lama (41.43 £ 5.6),
Newar (42.37+ 6.0), Chettri (41.81+ 5.3), Dalit (41.61
+5.7) respectively was significantly (p<0.0001) higher
thanthatofgroupwithsimiancreaseBrahaman(36.16+
3.6), Gurung (35.82+ 3.7) Lama (36.40 + 3.6),) Newar
(35.46 + 3.3). Chettri (35.29 + 3.2) and Dalit (36.24 +
3.2) respectively.

CONCLUSION

Itcanbeconcludedthateveryonewithsmiancreasedo
notalsohaveDownsyndrome.14.6%ofnormalNepalese
children havessingle palmer creaseandis presentonly
in certain ethnic groups with incidence being highly
significant in the Lama population (71.2%).Further
screeningswithalargernumberofsubjectsmayprovidea
better incidence.
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